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[57] ABSTRACT 

A portable radio includes a main housing having a first 
electrical circuit and a flip portion having a second electrical 
circuit. The flip portion is rotatively mounted with a hinge to 
the main housing for positioning the flip portion between a 
close position and an open position. The hinge includes a 
slot connected to the main housing and a rod connected to 
the flip portion. The slot includes a rod securing position 
where the rod is secured within the slot and a rod non- 
securing position where the rod is attachable and detachable 
from the slot to allow the flip portion to be detached from 
and reattached to the main housing. The radio further 
includes an electrical coupler mechanism that couples the 
first electrical circuit in the main housing with the second 
electrical circuit in the flip portion. The electrical coupler 
mechanism includes contacts that are freely separated from 
one another such that the electrical coupling mechanism is 
not damaged during the detachment and reattachment of the 
flip portion. 

11 Claims, 6 Drawing Sheets 
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PORTABLE RADIO HAVING A slot to rotatably attach the flip portion to the main housing. 

DETACHABLE FLIP PORTION The slot Includes a slot opening which Is biased in a securing 

position. When in the securing position the slot opening is 

FIELD OF THE INVENTION sized to secure the rod within the slot and prevent the rod 

The present invention is related generally to a portable 5 ^ d °* .^"l^ ,** ™f" " 

radio hVWng a flip portion, and rWe particularly^ a * ** opening by die rod. ttte 

portable radio having fflip portion rotatably and electrically J | TthtetoS Tteffi* 

connected to a main housing. jjj^ b ^ ^xLintousin/ and 

BACKGROUND OF THE INVENTION 10 reattacr *akk to the main housing by forcing the rod through 

the slot opening. 

Portable radios are designed to be compact so that users An electrical coupler mechanism works in conjunction 

can conveniently carry the portable radios. In order to help with mc t^ge t0 electrically couple the attached flip portion 

achieve compactness, many conventional designs of por- and main housing, while allowing the flip portion and the 

table radios have flip portions rotatably connected to a main is ^ housing to be detached and reattached. The electrical 

housing by a hinge. The flip portion of a portable radio can co^er mechanism includes a first electrical connector 

be rotated between a compact close position where the flip connected with the first electrical circuit in the main housing 

portion is typically adjacent to the main housing and an and a second electrical connector connected to the second 

operational, open position where the flip portion is rotated electrical circuit in the flip portion. The first electrical 

away from the main housing. 20 connector includes a spring-loaded first contact extending 

Many flip portions contain electrical circuits mat must be into the slot and the second electrical connector includes an 

connected with electrical circuits located in the main nous- elongated, second contact which forms an elongated strip on 

ing. For example, conventional portable radios often locate the surface of the rod. When the flip portion and main 

the input microphone andVor antenna of the portable radio in housing are attached, the first and second electrical contacts 

the flip portion. Accordingly, an electrical connection must 25 slidably mate as the flip portion rotates from the close 

be made between the flip portion and the main housing. In position to the open position. The contacts are freely sepa- 

the portion is rotated, the flexible wires maintain a fixed rated from one another and the electrical coupler mechanism 

electrical connection between the flip portion and the main is not damaged during the detachment and reattachment of 

mousing. the flip portion. 

Rotatably and electrically connecting a flip portion to a 30 Accordingly, it is an object of the present invention to 

main housing makes the portable phone susceptible to provide a portable radio having a durable flip portion, 

damage. The portable radio is susceptible to damage because Another object of the present invention is to provide a 

the support that can be provided for an open flip portion is portable radio having a detachable flip portion. 

S t ^y°^ c ^ CVcrcd <*» 2? 35 Another object of the present invention is to provide a 

SJS^J^^ ^ ,eI, " "^S* iSLr^S*"^-* 0 ^* P°rtablcradiohavmgafli^ 

that may be W^urmg use of the portable radia For ^ ^ housing ^ ^ ve force h applied t0 me ^ 

instance, the flip portion of a portable radio may be broken portion 

or damaged when the portable radio is dropped or when a * ' . . . . . . . . . 

user presses with too much force again* the open flip J^f f ° bjeC °? me ; ^sentuiv^hon is to provide a flip 

portion. A portable radio having a more durable flip^ortion 40 mat ** ^ reattached to the main housing, 

is needed. Another object of the present invention is to provide an 

improved electrical coupler mechanism that is not damaged 

SUMMARY OF THE INVENTION during the detachment and reattachment of the flip portion. 

The present invention provides a portable radio having a 45 ™ cse and ^ ***** * e Resent invention will 

flip portion that is routably and electronically connected to 45 apparCDt m ™ w of thc drawm * s «* * c f ° U *™g 

a main housing of the portable radio. The flip portion tends discussion. 

to detach from the main housing undamaged when an BRIEF DESCRIPTION OF THE DRAWINGS 
excessive force is applied to the flip portion of the portable 

radio and is easily reattached to the main housing. The „ ma 1 h a Perspective view of the portable radio of the 

detachable flip portion is thus more durable and less likely Preferred embodiment with the flip portion attached to the 

to be damaged during use. ma * n in °P cn position. 

In thc preferred eriifx>diment of the present invention, the FIG. 2 is a perspective view of the portable radio of the 

portable radio includes a main housing having a first elec- Preferred ernbodiment with the flip portion attached to the 

trical circuit and a flip portion having a second electrical 35 1113111 housui S mc close position, 

circuit. The second electrical circuit located in thc flip 3 is a perspective view of the portable radio of the 

portion includes a microphone and thc first electrical circuit preferred embodiment with the flip portion detached from 

located in the main housing includes a speaker for outputting mc tQi ^ n housing. 

sound in response to signals generated by the microphone. FIG. 4 Is a perspective view of the hinge and electrical 

The flip portion and main housing are mechanically and & coupler mechanism with the flip portion detached from the 

electrically coupled by an improved hinge and electrical main housing. 

connector that operate in conjunction with one another. FIG. 5 is a side cross-sectional view of the hinge and 

The hinge detachably connects the flip portion to the main electrical coupler mechanism with the flip portion attached 

bousing so as to permit the attached flip portion to be to the main housing. 

rotatively positioned between open and close positions. The 65 FIG. 6 is a side cross-sectional view of the hinge and 

hinge includes a resilient slot fixed to the main housing and electrical coupler mechanism with the flip portion being 

a rod fixed to the flip portion. The rod is securable within the detached from or reattached to the main housing. 
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DETAILED DESCRIPTION OF THE contain an antenna or other electrical component that may be 

PREFERRED EMBODIMENTS selected to be located in the flip portion 14. 

R C fcmngnc W tonO.l.ai)ortableradiol0inac«)tdance .The electrical coupler mechanism 32 includes a first 

with the present invention is shown. The portable radio 10 electrical connector 62 connected to the speaker 16 in the 

generally includes a main housing 12 and a flip portion 14. 5 housing 12 and a second electrical oowda -64 

The main housing 12 has a speaker 16. display 20. keypad connected to the microphone in the flip portion 14. As shown 

22. and antenna 24. while theflip portion 14 contains a * HO. 4. the first electneal connector 62 includes a pair of 

microphone 26.The flip portion 14 is rotatively connected to metal conductive contacts 66 that extend through a pair of 

memainhousingl2byahinge30andiseleclricaUycoupled contact ^openings 70 in waU structure 42 and intt .the slot 

to the main housing 12 byan electrical coupler mechanism 10 cavity 46. The second electrical connector 64 includes a pur 

32 (shown in detail in FIGS. 5-6) passing through the hinge of nietal conductive contacts 72 that form elongated stops 

30. The present invention is principally directed to the extending along the outer surface of rod 36. Each contact 66 

manner iu [which the flip portion 14 and main housing 12 are extendtng into the slot cavity 46 mates with one of the 

rototivelyandelectricaurcoim<«tedbyhlnge30andelec. „ contacts p on rc4 36. Tbecontacu^ 

trical coupler mechanism 32. 15 one another and connect the first and second electneal 

Hinge 30 generally includes a slot 34 integrally attached <™ » -** w ^ n *f flI P !«««■" k attached to mc 
B . f . * . TT „ . . . main housing 12 and in the open position, 

to the main bousing 12 and a rod 36 integrally attached to ~" uuu " u b , , JT , . . 

flip portion 14. The rod 36 is securable within slot 34 to FIGS. 5 and 6 illustrate the electrical coupler mechanism 
attach the flip portion 14 to the main housing 12. When the „ 32 in more detail. Each conductive contact 66 is attached to 
rod 36 is secured within slot 34. the flip portion 14 can be W the first electrical circuit in the mam housing 12 by a spring 
rotated between an open position where the flip portion 14 74. Each spring 74 is connected to the first electrical circuit 
is rotated away from (he main housing 12 and a dose 52 by soldering one end of the spring 74 to a circuit board 
position where the flip portion 14 is rotated adjacent to the 60 which is connected to the speaker 16. The circuit board 
main housing 12. The open position of the flip portion 14 is „ «0 provides for signal processing of signals inputted from 
shown in FIG. 1 and the dose position is shown in FIG. 2. the microphone 26 and toe speaker 16 outputs sound m 

As best sh^n in HGS. 3 and 4Jhe »d 36 is cyUndn^ » SotScoir^ 2 

* u • **T n ~u „w ^ iA_ aau k»« <> where the contact 66 extends through the contact opening 70 

to main housing 1Z Each slot segment 40a and 4vb has a 30 , . " , . _ Agi „ . ,™JL^ f Armw i ™ Tf J 
„ ^ . . . AA Uft/ , ; „ n - #jrs and into slot cavity 46. Each contact 72 iormea on roc 30 

In the preferred embodiment, the rod 36 15 made from a 5 ^ i~ *~ 

a resilient plastic or other resilient material. The wall struc- with ^J"*™ CM ? C ? ™ l ° ffT^Z T^„^5 
aire 42 is Llient so that the slot 36 is movable between a portion 14 to *e main housing 12 when ^e ^pomon 14 
rod securing position shown in FIG. 5 and a rod non- to attached to the roain housing 12 and n anopen positton. 
securing position shown in FIG. 6. When in the rod securing 40 Due to the spmg loading of each contact 66, mated con- 
dition Se slot opening 44 is sized to prevent rod 36 from Active contacts 66 and 72 press against one another to 
passing merethrough. When in the rod non-securing ensure a constant pressure between the mated cond^ve 
Jositiol the slot opening 44 is sized to allow the rod 36 to contacts 66 and 72 resuking m an effete i d^ 
£ss merethrough. The resilient wall structure 42 is biased in connection. The mated conductive contacts 66 and 72 form 
toe rod securing position so as to normally secure rod 36 45 a * h6in * f 0 "** P"^ "W as * c r «** 
within slot 34 rotates within the slot cavity 46. This wiping action helps 

The wall structure 42 is forcible from the rod securing prevent the contacts 66 and 72 from becoming corroded, 

position to the rod non-securing position by pressing the rod In the preferred enibodirnent the elongated conductive 

36 against the wall structure 42 at slot opening 44. The rod contacts 72 are extended around only a portion of the radius 

36 must be pressed with sufficient force to move the wall 50 of the rod 36. The elongated conductive contacts 72 are 

structure 42 outwardly so as to enlarge the slot opening 44. positioned so that the mated conductive contacts 66and72 

The slot opening 44 is enlarged to a point where the rod 36 slidably disengage when the flip portion is routed from the 

passes through the slot opening 44 and either into or out of open position to the close position. Thus, die flip portion 14 

the slot cavity 46. The slot 34 moves back to its biased rod is only electrically connected to the main housing when the 

securing position once the rod 36 has passed through the slot 55 ^ por*>n 14 is in the open position. In a ^ a ? a ^ e 

opening 44 and the force against wall structure 42 has been embodiments, the elongated contacts 72 could be further 

removed, extended around the radius of the rod 36 so that the flip 

As shown in FIGS. 4-6, electrical coupler mechanism 32 portion 14 remains electrically connected with main housing 

deetfcally connects a first electrical circuit 52 in the -nain 12 while in either an open position or a close position, 

housing 12 to a second electrical circuit 54 in the flip portion 60 In operation, the portable radio 10 of the present invention 

14, while allowing the flip portion 14 to be detached and operates as follows. A user of portable radio 10 rotates the 

reattached to the main housing 12 without damage. In the attached flip portion 14 from a close position to an 

preferred enibodiment the second electrical circuit 54 con- operational, open position. As the flip portion 14 is rotated 

tained in the flip portion 14 includes the microphone 26. and to the open position, the conductive contacts 66 of the first 

the first electrical circuit 52 contained in the main housing 65 electrical connector 62 is slidably engaged with the conduc- 

12 includes the speaker 16. The second electrical circuit tive contacts 72 of the second electrical connector 64. The 

contained in the flip portion 14 may. in die alternative, mated conductive contacts 66 and 72 result in the first 



04/16/2004, EAST Version: 1.4.1 



5,732,331 



30 



electrical circuit 52 of the main housing 12 being electrically 
connected with the second electrical circuit 54 of the flip 
portion 14. Accordingly, in the preferred embodiment, the 
microphone 26 located in the flip portion 14 is electrically 
connected to the speaker 16 located in the main housing 12. 5 

If a sufficient force is applied to the flip portion 14 during 
use, the hinge 3$ will separate and the flip portion 14 will 
detach from the main housing 12. In particular, slot 34 
moves from its rod securing position to its rod non-securing 
position when rod 36 exerts a sufficient force against the 10 
wall structure 42 of hinge 30 at slot opening 44. As shown 
in FIG. 6. the rod 36 is able to pass through the slot opening 
44 when the slot 34 is forcibly moved to the rod non- 
securing position. 

Wall structure 42 of slot 34 is designed to move from the 15 
rod securing position to the rod non-securing position when 
an excessive force that could potentially damage the flip 
portion 14 is applied. This results in the flip portion 14 being 
detached from the main housing 12 instead of being dam- 
aged when an excessive force is applied to flip portion 14. 20 
An excessive force may be applied to the flip portion 14 if 
the portable radio 10 is inadvertently dropped by a user or 
if the user applies an excessive force to the flip portion 14 
while it is in the open position. Once the flip portion 14 has 
become detached, the resiliency of wall structure 42 causes 25 
the wall structure 42 to move inwardly and back to the 
biased rod securing position. 

The flip portion 14 can be reattached to the main housing 
12 by pressing the rod 36 against the wall structure 42 at the 
slot opening 44 with sufficient farce to move the wall 
structure outwardly so as to enlarge the slot opening 44 and 
move the slot 30 from the rod securing position to the rod 
non-securing position. Once the slot opening 44 has been 
enlarged, the rod 36 can be moved through the slot opening 
44 and into the slot cavity 46 positioning the rod 36 in slot 35 
cavity 46 releases the force against the wall structure 42 and 
the wall structure 42 moves inwardly, reducing the size of 
slot opening 44 to place the slot 30 in the rod securing 
position. The flip portion 14 is thus easily reattached to the 
main housing 12. 

It will be appreciated by those of ordinary skill in the art 
mat the present invention can be embodied in other specific 
forms without departing from the spirit or essential character 
thereof. The presently disclosed embodiments are therefore 45 
considered in all respects to be illustrative and not restric- 
tive. 

What is claimed is: 

1. A portable radio, comprising 

a. a main housing; 

b. a flip portion; 

c. a hinge for rotatably connecting the flip portion to the 
main housing, the hinge including: 

i) a slot having a wall structure defining a slot opening 
leading into a slot cavity, the wall structure including 55 
a contact opening, 

ii) a rod disposable in the slot cavity, 

iii) wherein the slot is connected to either the main 
housing or the flip portion and the rod is connected 

to either the main housing or the flip portion so as to 60 
rotatably connect the flip portion to the main housing 
when the rod is disposed within the slot cavity, and 

iv) wherein the wall structure of the slot is resilient and 
is biased in a rod securing position where the slot 
opening defined by the wall structure is sized to 65 
prevent the rod disposed in the slot cavity from 
freely passing therethrough so as to rotatably attach 
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the flip portion to the main housing, the wall struc- 
ture forcibly moveable from the rod securing posi- 
tion to a rod non-securing position where the slot 
opening defined by the wall structure is sized to 
allow the rod disposed in the slot cavity to pass 
therethrough so that the flip portion is detachable 
from the main housing and reattachable to the main 
housing; 

d. a first electrical circuit disposed in the main housing; 

e. a second electrical circuit disposed in the flip portion; 
and 

f. an electrical coupler mechanism for making an electri- 
cal connection between the first and second electrical 
circuits, the electrical coupler mechanism including: 

i) a first electrical connector connected to the first 
electrical circuit in the main housing and having a 
first conductive contact, 

ii) a second electrical connector connected with the 
second electrical circuit in the flip portion and having 
a second conductive contact. 

iii) the first and second conductive contacts position- 
able in an electrically coupled position when the flip 
portion is attached to the main housing such that the 
first and second electrical circuits are electrically 
coupled, 

iv) wherein at least one of the conductive contacts is 
biased towards the other conductive contact so as to 
provide secure electrical coupling between the con- 
ductive contacts and wherein the first and second 
conductive contacts are slidably mat cable so as to 
provide a wiping action between the conductive 
contacts as the rod rotates within the slot 

v) wherein the first conductive contact is spring-loaded 
and biased to extend through the contact opening and 
into the slot cavity so as to engage the second 
conductive contact when the first and second con- 
ductive contacts, are electrically coupled, and 

vi) wherein the first and second electrical connectors 
are moveable from the electrically coupled position 
to an electrically uncoupled position by detaching 
the flip portion from the main housing and are 
moveable from the electrically uncoupled position to 
the electrically coupled position by attaching the flip 
portion to the main housing. 

2. The radio of claim 1, wherein the first circuit disposed 
in the main housing includes a speaker and the second circuit 
disposed in the flip portion includes a microphone. 

3. The radio of claim 1, wherein the flip portion is 
rotatable from an open position where the flip portion 
extends outwardly from the main housing to a close position 
where the flip portion is disposed adjacent the main housing, 
and wherein the first and second electrical connectors move 
from the electrically coupled position to the electrically 
uncoupled position when the flip portion is rotated from the 
open position to the close position. 

4. The radio of claim 3, wherein one of the conductive 
contacts is an elongated contact having a length selected to 
move the first and second electrical connectors from the 
electrically coupled position to the electrically uncoupled 
position when the flip portion is rotated from the open 
position to the close position. 

5. The radio of claim 1. wherein one of the conductive 
contacts is an elongated contact extending at least partially 
around the rod. 

6. The radio of claim 5. wherein one of the conductive 
contacts is biased to extend through a contact opening in the 
wall structure of the slot and engage the elongated conduc- 
tive contact 



04/16/2004, EAST Version: 1.4.1 



5,732,331 

7 

7. A portable radio, comprising: 

a. a main bousing having a first electrical circuit; 

b. a flip portion having a second electrical circuit; 

c. a hinge for rotatably connecting the flip portion to the 5 
main housing so as to permit positioning of the flip 
portion between a closed position and an open position, 
the flip portion moveable between an attached state 
where the flip portion is rotatably connected to the main 
housing and a detached state where the flip portion is 1Q 
detached from the main housing, and the hinge includ- 
ing: 

i) a slot having a resilient wall structure defining a slot 
opening leading into a slot cavity and having a 
contact opening, the slot biased in a rod securing 15 
position where the slot opening is sized far main- 
taining the flip portion in the attached state and being 
resiliently positionable from the rod securing posi- 
tion to a rod non- securing position where the slot 
opening is sized for allowing the flip portion to be ^ 
positioned between the attached and detached states. 

Li) a rod positionable in the slot cavity and securable in 
the slot when the slot is biased in the rod securing 
position. 

iii) wherein the slot is connected to either the flip ^ 
portion or the main housing and the rod is connected 
to the either the flip portion or the main housing so 
that the flip portion is rotatably connected to the 
main housing when the rod is secured in the slot, and 

iv) wherein the flip portion is positionable between the ^ 
attached state and the detached state by pressing the 
rod through the slot opening so as to move the slot 
from the rod securing position to the rod non- 
securing position; 

d. an electrical coupler mechanism for making an elec- 35 
trical connection between the first and second electrical 
circuits, the electrical coupler mechanism including: 

i) a first electrical connector connected to the first 
electrical circuit in the main housing and having a 
first conductive contact. 40 

ii) a second electrical connector connected with the 
second electrical circuit in the flip portion and having 
a second conductive contact 
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iii) wherein the first and second conductive contacts are 
slidably mateable when the flip portion is attached to 
the main housing so as to position the first and 
second electrical connectors in an electrically 
coupled position such that the first and second elec- 
trical circuits are electrically coupled, 

iv) wherein the first conductive contact is spring-loaded 
and biased to extend through the contact opening and 
into the slot cavity so as to engage the second 
conductive contact when so as to provide a wiping 
action between the conductive contacts as the rod 
rotates within the slot; and 

v) wherein the first and second electrical connectors are 
moveable from the electrically coupled position to an 
electrically uncoupled position by detaching the flip 
portion from the main housing and are moveable 
from the electrically uncoupled position to the elec- 
trically coupled position by attaching the flip portion 
to the main housing. 

8. The radio of claim 7, wherein the first electrical circuit 
disposed in the main housing includes a speaker and the 
second electrical circuit disposed in the flip portion includes 
a microphone. 

9. The radio of claim 7. wherein the flip portion is 
rotatable from an open position where the flip portion 
extends outwardly from the main housing to a close position 
where the flip portion is disposed adjacent the main housing, 
and wherein the first and second electrical connectors move 
from the electrically coupled position to the electrically 
uncoupled position when the flip portion is rotated from the 
open position to the close position. 

10. The radio of claim 7, wherein the second conductive 
contact is an elongated contact extending at least partially 
around the rod. 

11. The radio of claim 10. wherein the length of the 
elongated conductive contact is selected so as to move the 
first and second electrical connectors from the electrically 
coupled position to the electrically uncoupled position when 
the flip portion is rotated from the open position to the close 
position. 

***** 
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